Several rapid micro-identification systems have been developed to identify gram-negative bacteria quickly and easily. Microtest systems have been proven accurate for the identification of human Enterobacteriaceae (2, 4, 6, 8, 14, 15, 17) as well as enterics of animal origin (18) . Studies with nonenteric bacteria of human origin have reported the accuracy of the API (API 20E system; Analytab Products, Plainview, N.Y.) and Minitek (BBL Microbiology Systems, Cockeysville, Md.) systems to be 41 to 96% (1, 3, 9, 12, 13, 19) and that of the Oxi/Ferm system (Roche Diagnostics, Nutley, N.J.) to be 60 to 90% (1, 7, (9) (10) (11) . In a previous study, we demonstrated that the API system correctly identified only 62% of nonenteric veterinary bacterial pathogens (M. T. Collins and E. C. Swanson, Am. J. Vet. Res., in press). The greatest number of misidentifications was made with organisms in the genus Pasteurella.
Studies evaluating the accuracy of rapid test systems to identify nonenteric bacteria have included very few isolates of Pasteurella. Reports by Dowda (3), Nadler et al. (7) , Oberhofer (9) , and Oberhofer et al. (10) demonstrated that the Oxi/Ferm system correctly identified 2 of 4, 3 of 3, 6 of 7, and 11 of 11 Pasteurella multocida isolates, respectively. The API system correctly identified three of four (3) and four of seven (9) P. multocida isolates, whereas two of two isolates of P. multocida were correctly identified by the Minitek system (19). Nadler et al. (7) found that a single isolate of Pasteurella haemolytica tested was misidentified by the Oxi/ Ferm system. Pasteurella is a frequently isolated and very important veterinary bacterial pathogen. Application of rapid identification systems to veterinary clinical microbiology requires accuracy in identifying these bacteria. This study was designed to evaluate the accuracy of three rapid test systems to identify 50 isolates each of P. multocida and P. haemolytica.
MATERIALS AND METHODS
Organisms tested. A total of 211 isolates of P. multocida and P. haemolytica were collected from veterinary diagnostic laboratories across the country.
The organisms were identified by conventional methods and were serotyped using the rapid plate agglutination procedure of Frank and Wessman (5) . From the serotyped isolates, 50 strains each of P. multocida and P. haemolytica were selected for use in the study.
The sources and serotypes of the P. multocida and P. haemolytica isolates are listed in Tables 1 and 2 Table 5 ). Table 6 ). performance of a series of additional conventional tests, which were not performed. Results for the P. multocida isolates are given in Table  5 . Seventy-six percent of the organisms were correctly categorized. All of these isolates were placed into a group of organisms which contained P. multocida, CDC group IIf, and Flavobacterium sp. Twenty-two percent of the isolates were assigned to two other categories which did not contain P. multocida, and another 4% were misidentified as Vibrio cholerae. The final 2% were not identified.
Strains of P. haemolytica were placed into one of two correct groups by the Oxi/Ferm system (Table 6 ). Ninety-six percent of the isolates VOL. 13, 1981 on August 14, 2017 by guest http://jcm.asm.org/ Downloaded from were identified as being a member of one of these two groups. One category contained P. haemolytica, P. ureae, and Flavobacterium sp. The other consisted of P. haemolytica, P. ureae, Pseudomonas sp., CDC group IIk, Moraxella sp., and Alcaligenes faecalis. Only 2% of the organisms fell into a group which did not contain P. haemolytica. Another 2% were not identified.
DISCUSSION
The results obtained from the rapid identification systems included in this investigation indicated that none of them could reliably identify P. multocida or P. haemolytica.
The Oxi/Ferm system had the highest number of correct categorizations (see Tables 3 and  4 ) and thus appeared to be the most accurate for identification of Pasteurella. The major disadvantage of the system was that final identification of the organism rested completely on results of additional conventional tests. The type of extra testing necessary for identification could only be determined from results of the Oxi/Ferm tube. Therefore, with the 48 h required to obtain the Oxi/Ferm results plus another 24 to 48 h to complete the additional tests needed for final identification, the advantage of using a "rapid" identification system instead of conventional media was lost.
The API system was able to accurately identify P. multocida 64% of the time. The reliability of this system was lower for the identification of P. haemolytica. Although API only claims to place P. haemolytica into the right genus, it was only able to correctly place 20% of the isolates in that category. The percentage of misidentifications was only 10% with the P. multocida isolates. This increased significantly to 38% with the P. haemolytica strains. One reason for the misidentifications, as well as the unacceptable code numbers generated, was the dependence of the API system on a positive oxidase test to identify Pasteurella. When tested with the API oxidase reagent, only 14% of the P. multocida and 40% of the P. haemolytica isolates were positive. The API data base lists 85% of these organisms as oxidase positive. Another factor contributing to the difficulties of the API system in identification of Pasteurella was the nitrate test. Again, according to the data base, 82% of P. multocida isolates should be positive, whereas in this study only 30% of the strains gave positive nitrate reactions on the API strip. The API Index also lists 60% of other Pasteurella species as nitrate positive; positive results were found for only 40% of the P. haemolytica isolates, however.
The Minitek system was able to accurately identify 64% of the P. multocida isolates and 26% of the P. haemolytica isolates. The major disadvantage of the Minitek system was the large number of misidentifications found when testing P. haemolytica. Sixty-eight percent of these isolates were misidentified. One problem with the Minitek system was the dependence on a positive xylose reaction to identify both organisms. Both P. multocida and P. haemolytica are listed as 100% positive for xylose in the data base of the Minitek system; however, in this survey only 56% of the P. multocida strains and 38% of the P. haemolytica strains were positive for xylose. The xylose reaction of P. haemolytica is strongly serotype dependent: types 3, 4, and 10 (biotype 1) are consistently negative even on conventional media (16) . In summary, the API, Minitek, and Oxi-Ferm systems for identification of bacteria are unsatisfactory for identification of P. multocida and P. haemolytica. Inclusion of more isolates in the data bases of these systems could possibly improve their accuracy.
